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PHASES  OF  MATTER.

All matter is supposed to be capable of assuming the three con-
ditions or phases, viz., solid, liquid and gaseous. Those sub-
stances which appear to us as solids at ordinary temperatures, may
be made liquid or gaseous by a sufficiently elevated temperature.
Generally liquids may be frozen into solids or converted into
vapors, and gases may be condensed to liquid and solid forms.
The state which we associate with familiar objects is, therefore,
not necessarily the only one inherent in them, but merely the one
in which they exist at ordinary temperatures. Some substances
Are made to assume other states only by intense extremes of tem-
perature. For example, iron at ordinary temperatures is solid.
To make it liquid requires a temperature of more than 2500 de-
grees F,, and to render it volatile requires a much higher tempera-
ture. On the other hand, some substances, such as water, for
example, are capable of assuming all three states within a com-
paratively narrow range of temperature. At ordinary tempera-
tures water is a liquid, at 32 degrees F. it is ice, and at 212 degrees
F. it is turned into vapor. Such changes, it must be remembered,
are merely physical and do not at all affect the composition of the
substance.

THE PHASE LAWV

Every substance, whether in the state of solid, liquid or gas, is
subject to three variables, whose effects are mutually interde-
pendent, viz.: temperature, pressure and volume. When the sub-
stance is present in only one state or phase, two of the variables
must be fixed upon before the third can be determined. The
third follows as a consequence of the two which are fixed. For
example, a given weight of gas may be known to have a certain
temperature, but its pressure and volume will still be indetermin-
ate and subject to mutual variations. If, however, a given pres-
sure is also fixed upon, the gas will necessarily occupy a certain
definite volume, or if its volume can be fixed, its pressure can be
determined* The gas is, therefore, said to have two degrees of
freedom, and this statement is true of every uniform, substance
when present in only one phase.

With the addition of each phase, however, the number of cle-